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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

2. Claims 1 - 5, 10 - 13, 16 - 20, 22, 24, 25 and 30 are rejected under 35 
U.S.C. 102(a) as being anticipated by TurboJ, a Java Bytecode-to-Native Compiler" 
(hereinafter Weiss). 

As to claim 1, Weiss teaches [p. 114 Section 1; p. 115, 2 nd paragraph; p. 116, 1 st 
full paragraph] mixed-mode execution [mixed-mode execution of bytecode], comprising 
a higher-level mode of execution [TurboJ is an off-line Java-to-native compiler] and a 
lower-level mode of execution [Java Virtual Machine], in object-oriented programs [Java 
application], the higher-level mode of execution has components that are executed by 
the lower-level mode of execution [TurboJ relies on the JVM for... execution of any 
classes left in bytecode format] and it is possible to add new objects to a running 
program at the lower-level mode of execution [dynamic class-loading is permitted], the 
method comprising of: accessing/updating memory located in the lower-level mode of 
execution by code in the higher-level mode of execution [Turboized code requests 
services from the JVM via special entry points in the JVM; p. 1 16, 3 rd full paragraph]; 
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transferring control from the lower-level mode of execution to the higher-level 
mode of execution [JVM invokes Turbo-ized methods via the interludes; p. 1 16, 3 rd full 
paragraph and Section 2.1]; and 

transferring control from the higher-level mode of execution to the lower-level 
mode of execution [Interludes allow interpreted code to call Turbo-ized code. ..Turbo- 
ized code can also call interpreted code; p. 116, Section 2.1]. 

As to claims 10 and 24, Weiss teaches enabling mixed-mode execution of a 
computer program in an object-oriented programming environment [see the rejection to 
claim 1 above], a set of source code instructions [Java Source; p. 1 17] and a set of byte 
code instructions [interlude is generated as classfile, i.e. bytecodes; p. 117], comprising: 
a source code instruction processor (SCIP) to execute source code instructions [TurboJ 
is an off-line Java-to-native compiler]; 

a bridge class enabling addition of new classes to the SCIP [at run-time, 
dynamically loaded applets run in interpreted mode under the Turbo-ized HotJava; p. 
118, 1 st full paragraph]; 

a memory storing state information for the SCIP and the subject computer 
program [trampoline queries the JVM to find out the status of the callee; the JVM has 
this information by virtue of loading the interlude; p. 1 18, 1 st paragraph]; 

a byte code instruction processor (BCIP) to execute byte code instructions [Java 
Virtual Machine] and retrieve, store, and/or modify data stored in the memory 
[Turboized code requests services from the JVM via special entry points in the JVM; p. 
116, 3 rd full paragraph]; 
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the BCIP executes the SCIP and the subject computer program [TurboJ- 
generated code interfaces with a standard Java Virtual Machine; p. 1 14, Section 1, 
Introduction]; 

the SCIP identifies class members in the source code instructions of the subject 
computer program [TurboJ can determine the target of a call at compile-time; p. 1 19, 1 st 
paragraph]; 

the SCIP is operable to extend the bridge class with methods allowing access to 
identified class members [Interludes allow interpreted code to call Turbo-ized 
code...Turbo-ized code can also call interpreted code; p. 116, Section 2.1]; and 

the SCIP is operable to interpret a source code instruction [interludes allow 
interpreted code to call Turbo-ized code; p. 116, Section 2.1] and invoke methods in an 
instantiation of the bridge class to access required class or object attributes [JVM 
invokes Turbo-ized methods via the interludes; p. 116, 3 rd full paragraph]. 

As to claim 2, Weiss teaches the new objects are specializations of existing 
objects with the ability to interact with the higher-level mode of execution through bridge 
methods in the lower-level mode of execution [if the original class file Foo.class 
declares a method bar(), then the corresponding interlude file is also named Foo.class 
and contains a method bar() with the native attribute; p. 1 16, Section 2.1]. 

As to claim 3, Weiss teaches the bridge methods have the ability to access or 
modify the memory [Turboized code requests services from the JVM via special entry 
points in the JVM; p. 1 16, 3 rd full paragraph]. 
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As to claim 4, Weiss teaches the bridge methods call methods in the higher-level 
mode of execution [JVM invokes Turbo-ized methods via the interludes; p. 1 16, 3 rd full 
paragraph and Section 2.1]. 

As to claim 5, Weiss teaches the bridge methods call constructors in the 
higher-level mode of execution [class initialization causes a TurboJ initialization routine 
to be called; p. 116, Section 1.2]. 

As to claim 1 1 , Weiss teaches the SCIP transferring execution of the subject 
computer program to the BCIP [Interludes allow interpreted code to call Turbo-ized 
code... Turbo-ized code can also call interpreted code; p. 116, Section 2.1], and the 
BCIP transferring execution of the subject computer program to the SCIP [JVM invokes 
Turbo-ized methods via the interludes; p. 116, 3 rd full paragraph and Section 2.1]. 

As to claims 12, 16 and 25, Weiss teaches SCIP is operable to profile the source 
code and associate an index value to each class member [JVM spec for the getfield 
instruction says that the operands of the instruction are used to construct an index into 
the constant pool of the class file; p. 1 19, Section 3.2]. 

As to claims 13 and 17, Weiss teaches the SCIP is operable to extend the bridge 
class with methods calling to each class member [Interludes allow interpreted code to 
call Turbo-ized code... Turbo-ized code can also call interpreted code; p. 1 16, Section 
2.1]. 

As to claim 18, Weiss teaches the byte code instruction processor is a virtual 
machine [JVM], and the memory is a component of the virtual machine [Java Virtual 
Machine, which provides memory and thread management; p. 114, Section 1]. 
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As to claim 19, Weiss teaches the virtual machine is operative to execute byte 
code instructions to cause the memory management component, thread scheduling 
component or the thread synchronization component to perform tasks associated with 
data stored in the memory [TurboJ relies on the JVM for object management, thread 
management, class and library loading, and the execution of any classes left in 
bytecode format; p. 116, 1 st full paragraph]. 

As to claim 20, Weiss teaches the SCIP transfers execution of the computer 
program to the BCIP by invoking a method in the bridge class, and the method invokes 
a corresponding method in the subject computer program [Interludes allow interpreted 
code to call Turbo-ized code...Turbo-ized code can also call interpreted code; p. 116, 
Section 2.1]. 

As to claim 22, Weiss teaches the BCIP executes a call to the SCIP and transfer 
execution of the computer program to the SCIP [JVM invokes Turbo-ized methods via 
the interludes; p. 1 16, 3 rd full paragraph and Section 2.1]. 

As to claim 30, see the rejection to claims 10 and 24. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 6 - 9, 1 4, 1 5, 21 , 23, 26 - 29, and 31 - 40 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Weiss in view of U.S. Patent No. 5,999,732 to Bak. 
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As to claim 32, Weiss teaches mixed-mode execution of a computer program by 
a SCIP and a BCIP, a bridge class allows for addition of classes to the SCIP, the bridge 
class includes a method calling to a first method in a subject computer program [see the 
rejections to claims 10 and 24 above]. Weiss does not teach determining at least one 
transfer point in the source code where control of execution may be transferred from the 
SCIP to the BCIP; inserting, during compilation of the source code, a control transfer 
method that executes the first method from the corresponding transfer point; and 
extending the bridge class with a method calling to the control transfer method. 

However, Bak teaches determining at least one transfer point [mark the location] 
in the source code where control of execution may be transferred from the SCIP to the 
BCIP [system compiles the virtual machine instruction utilizing placeholder data in the 
place of the require runtime execution information. ..the system may also mark the 
location of the native machine instructions generated; col. 8, lines 22 - 30]; inserting, 
during compilation of the source code, a control transfer method [jump to a stub] that 
executes the first method from the corresponding transfer point [system overwrites the 
marked native machine instructions with a jump to a stub; col. 8, lines 43 - 54]; and 
extending the bridge class with a method calling to the control transfer method [system 
places native machine instructions in the stub to jump to the fixed native machine 
instructions; col. 8, lines 43 - 60], 

It would have been obvious to a person of ordinarily skilled in the art at the time 
of the invention to apply the teaching of determining at least one transfer point in the 
source code, inserting a control transfer method, and extending the bridge class with a 
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method calling to the control transfer method as taught by Bak to the invention of Weiss 
because this will reduce the cost of dynamic class loading and initialization checks for 
compiled Java virtual machine instructions [col. 4, lines 15 - 20 of Bak]. 

As to claim 34, this is similar to claim 32 except control of execution is transferred 
from BCIP to SCIP [see the rejection to claim 32 above]. As to transferring control of 
execution from BCIP to SCIP, see the rejection to claim 1 above. 

As to claim 37, this is a combination of method claims 24 and 34; see the 
rejections to claims 24 and 34 above. 

As to claim 6, Weiss as modified teaches lower-level mode of execution invoke 
the bridge methods at predetermined locations [system compiles the virtual machine 
instruction utilizing placeholder data in the place of the require runtime execution 
information... the system may also mark the location of the native machine instructions 
generated; col. 8, lines 22 - 30 of Bak]. 

As to claim 7, Weiss as modified teaches control is transferred from the 
higher-level mode of execution to the lower-level mode of execution at method 
boundaries [mark the location of the native machine instructions generated at a step 
51 1 so that after the method if compiled, the code for completing the native machine 
instructions may be generated; col. 8, lines 22 - 30 of Bak]. 

As to claim 8, Weiss as modified teaches control is transferred from the 
higher-level mode of execution to the lower-level mode of execution within the methods 
[if there are no more virtual machine instructions to compile, the method is compiled, 
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except for the incomplete native machine instructions marked; col. 8, lines 31 - 36 of 
Bak]. 

As to claim 9, Weiss as modified teaches transferring local state of the methods 
during the transfer of control from the higher-level mode of execution to the lower-level 
mode of execution within the methods [routine fixes the native machine instructions by 
replacing the placeholder data with the resolved class field information; col. 9, lines 48 - 
55 of Bak]. 

As to claims 14, 15 and 29, Weiss as modified teaches the index value of each 
class member is associated with the corresponding method in the bridge class, and the 
bridge class are callable with reference to the associated index value [method for a 
class accesses entries in the constant pool by the index; col. 5, lines 33 - 41 of Bak]. 

As to claim 21, Weiss as modified teaches a control transfer method inserted 
within the computer program, the bridge class is extended to include a method calling to 
the control transfer method [system places native machine instructions in the stub to 
jump to the fixed native machine instructions; col. 8, lines 43 - 60 of Bak], and the SCIP 
transfers execution of the computer program to the BCIP upon execution of the control 
transfer method [Interludes allow interpreted code to call Turbo-ized code...Turbo-ized 
code can also call interpreted code; p. 116, Section 2.1 of Weiss]. 

As to claims 23, 35 and 38, Weiss as modified teaches the BCIP transfers the 
instruction associated with the call and any necessary parameters to the SCIP [routine 
fixes the native machine instructions by replacing the placeholder data with the resolved 
class field information; col. 9, lines 48 - 55 of Bak]. 
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As to claims 26 and 28, Weiss as modified teaches each index value comprises 
a letter and a symbol [constant pool stores classes, methods, fields, and interfaces 
symbolically; col. 5, lines 42 - 50 of Bak]. 

As to claim 27, Weiss as modified teaches each index value comprises a number 
[each entry in the constant pool is indexed by a number starting with 1 and going up to 
the number of entries in the constant pool; col. 5, lines 33 - 42 of Bak]. 

As to claim 31 , see the rejection to claim 10 and 24. 

As to claims 33 and 40, see the rejection to claim 32. 

As to claim 36, Weiss as modified teaches a process operative to determine 
whether control should be transferred [if there is a marker left, the system copies the 
marked native machine instructions to a buffer; col. 8, lines 37 - 43 of Bak]. 

As to claim 39, see the rejection to claim 32. 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

"Harissa: a Flexible and Efficient Java Environment Mixing Byctcode and 
Comipled Code" teaches mixing compiled and interpreted methods. 

"The Java HotSpot Virtual Machine Architecture" teaches on-the-fly adaptive 
optimization technology. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Li B. Zhen whose telephone number is (703) 305-3406. 
The examiner can normally be reached on Mon - Fri, 8am - 4:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John A. Follansbee can be reached on (703) 305-8498. The fax phone 
number for the organization where this application or proceeding is assigned is (703) 
872-9306. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 305- 
3900. 
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Examiner 
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